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ARRANGEMENT AND CONSTRUCTION OF AN 
ELEMENT BUNDLING MODULE 



[0001] 



The present invention, relates in genera, to a module enclosing bunded elements in 



different installations. 

p A rvwra INTO OF THB INVENTION 
,0002] The processing of con— laden fluid such as oi.y wastewater collected within 
marine vessels, by passage through ultr,f,.tra,ion membranes for fluid cleansing purposes is 
generally known in the art, involving a module containing one or more of such filtration 
membranes having pores through which the oily wastewater percolates during passage through a 
tubular module housing. Various problems arise with respect to providing a suitable 
arrangement of apparatus for ore performance of such wastewater cleansing operation in such 
instaUationson board marine vessels, imposing different handling requirements and dimension* 
restrictions. I, is therefore an important object of the present invention to provide a more efficient 
and less costly arrangement of bundled elements such as filter membranes within modu.es for 
Ceansing of — nate .aden fluids such as oi.y wastewater by fi.tration through the fi.ter 



membranes. 



gi MUDV OF THE INVENTION 
[00,3, In accordance with the present invention, a plurality of elongated elements of a 
desired number are disposed in parallel spaced relation to each other within a si„g.e htbular 
housing she., of a modu.e. Where such e.ongated e.ements are fi.ter membranes, ultra-filtration 
passing of a contaminate .aden fluid is performed within such module housing to discharge a 
con— cleansed Portion of the fluid from a drain. Positioning of and spacing between 
elongated elements for most compatible and efficient integration and processing is effected by 
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drained. Sealing of such percolation chamber and positioning of the filter elements therein is 
.rected by use of a pair of axiaily spaced sea, rings seating annular seals in contact with the 

Filter membrane elements are held 
resin holding disc within which the axia! end portions of the filter membra 

^ ^^-------*'-*~ ,, *' l, '"" f 

rabb er spacer o-rmgs located on die finer elements accent to me fitter holdrng discs and 
mi dway therebetween, nefi.^rhoiding discs are formed from bodies of ep„x y resin 

• -ta- * ,,-,M " 

assembly within the filtration module housing. 

^^^^^^^^^ 

, « „, well as leakage are thereby reduced and fabrication costs 
chamber therein. Energy losses as well as leaKage 

occur, so as to avoid replacement of the filter membrane elements, n. arrangement of * 
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l0M51 Amore complce appreciation of.be invention and many of its attendant 

wiU be readily appreciated a S the same becomes better understood by reference * the 



advantages 



in rn nnection with the accompanying drawing 
following detailed description when considered in connection w 



wherein: 



• • , n f, filtration module constructed in accordance with 
FIG. 1 is a perspective view of a nitration mouuic 



[0006] 

one embodiment of the present invention; 

[0007] FIG. 2 is a partial longitudinal section view of the module shown in FIG. 1 , taken 

substantially through a plane indicated by section line 2-2; 

l00081 FIGS. 3 and 4 are partial transverse section views taken substantially through 

planes indicated by section lines 3-3 and 4-4 in FIG. 2; 

[00091 FIG. 3 A is a partial section view similar to that of FIG. 3, showing another 

embodiment; and 

l00101 FIG. 5 is apartia. side section view of an arrangement of fdter Clemen* withtn a 
„„dy of e*o*y resin retained within a seal rmg dnring curing under Camping pressures, before 
fabrication completion and assembly of the module shown in FIGS. 1-4. 

DETAIUrcDE!^^ 
, ml] Referring to the drawing in detail, FIG. 1 illustrates a module ,0 having an outer 
^drica, housing ,2 extending longitudina,, between an axia, .let end 14 thereof and its other 

properties such as a meta, or plastic having fluid confining and con.am.nate resisting propert.es. 



ta such case a con— „ laden fluid ,0K as oi, y wastewater en., a, the inlet - * - - 
12 spaced between the outlet end 16 and the inlet end 14. 

mn Referring now to FIGS. 2, 3 and 4, u— ion processing with* the module 

M ends ,4 and ,6 b y a plur* (three or more) - elongated elements ,0 ,n the form of 
filtet membranes. Such separation of water from con— occurs as a resu,, of o,l y , 
Hlgewater percolation lateral,, wtthin a sea,ed chamber so as to gravitation* coUect therefrom 
te con— cleansed portion for discharge thereoe.ow through the dram IS. The Cements 20 

^ed for — ofapairof annular ruhher seals 26 in sealing conuct with dte interna. 

percoMon chamber 25 within which ultra-— is performed and to avoid m*ing between 
. the con— cleansed fluid with the con— laden fluid during passage through the 

housing 12. 

[mi] The Cements 20 are maintained in paraUe, spaced relation to each other between 

•„ ? Pairs of such spacers 28 are disposed m 
their axial ends by o-ring spacers 28 as shown in FIG. 2. Pairs 

• mn\Api\ discs 24 in order to sustain spacing throughout 
close spaced relation to the epoxy resm molded discs 24, 
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between sufficiency stiffened filter elements 20. Positioning of such Cements 20 that are 
circular in coss-section within a bundle formation in the module housing 12 are also thereby 
effected by the spacers 28 as shown in FIG. 3. FIG. 3A illustrates a modification, wherein 
comparable elements 20' of hexagonal cross-section are maintained in spaced relation to each 
other by similar spacers 28'. 
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The molded epoxy resin discs 24, holding the processing elements 20 in position 

m0 dule housing 1 2 and the bundled elements and between the individual elements so as to 
separate a contaminant-laden fluid, such as bilgewater, from a cleansed portion discharged 
though the drain 18 in the case of processing elements that are filter membranes. Dimensional 
compatibility is thereby also provided so as to accommodate integration of multiple types and 
different numbers of bundled element, Such integral of the bundled elements 20 within with 
the module 10 as a single component for example, is facilitated by an associated fabrication 

procedure as hereinafter outlined by reference to FIG. 5. 

in FIG. 5, a plurality of the elements 20 to be bundled in close parallel 
spaced relation to each\her are disposed in their desired relative positions within a body of 
uncured epoxy resin from\ich one of the holding discs 24 is separately formed within one of 
the seal rings 22 before asseiy within a module 10. The epoxy resin in the uncured fluent state 
will fill all spaces between the \ end portions of the elements 20 to be bounded within the 
inner diameter of the annular sealing 22. Positioning of the filter elements 20 during the latter 
described stage of the fabrication pldure, before molding of the holding discs 24, is 
established by clamping between fixedUaced rigid plates 30 and 32 on which resilient matenal 
layers 34 and 36 are respectively disposed facilitate molding, a thin mold release film 38 is 
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As shown 



1 



placed on the resilient 
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ay er 34 underlying the lower ends of the elements 20 within fte uncured 
body of epoxy ,e,n relined within fte sea. ring 24 under pressure as denoted by arrow 40 and a 
clamping pressure on 1 plate 32 as denoted by arrow 42. The fticXness of the holding discs 24 
„ determined by fte he gh, of fte sea! ring 22. When one of such discs 24 is so formed upon M 
curing of fte epoxy resl after 24 hours for example, fte element bundle as shown in FIG. 5 ,s 
ften rotated ,80« and I same fabrication procedure is repeated to form another holding disc 24 
„ fte other ends of fte Lents 20 to complete bundling of fte elements before transfer to the 
module 10 for assembly ^herein. 

,„ 016 , The foregoing described arrangement associated with fte module 10 may be 
utilized to sealingly bundle elongated dements, other than filter membranes, in different 

optic cables, pneumatic hoses/tubes, etc. 

,0017, Obviously, other modifications and variations of fte present invention may be 
possible in light of fte foregoing teachings. 1, is therefore to be understood that within the sc^,e 
of fte appended claims the invention may be practiced otherwise than as specifically descnbed. 
What is claimed is: 
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